Bipartite syntaxin 1A interactions mediate CaV2.2 calcium channel regulation.
Functional interactions between syntaxin 1A and Ca(V)2 calcium channels are critical for fast neurotransmitter release in the mammalian brain, and coexpression of syntaxin 1A with these channels not only regulates channel availability, but also promotes G-protein inhibition. Both the syntaxin 1A C-terminal H3 domain, and N-terminal Ha domain have been shown to interact with the Ca(V)2.2 channel synprint region, suggesting a bipartite model of functional interaction, however the molecular determinants of this interaction have not been closely investigated. We used in vitro binding assays to assess interactions of syntaxin 1A truncation mutants with Ca(V)2.2 synprint and Ca(V)2.3 II-III linker regions. We identified two distinct interactions between the Ca(V)2.2 synprint region and syntaxin 1A: the first between C-terminal H3c domain of syntaxin 1A and residues 822-872 of Ca(V)2.2; and the second between the N-terminal 10 residues of the syntaxin 1A Ha region and residues 718-771 of Ca(V)2.2. The N-terminal syntaxin 1A fragment also interacted with the Ca(V)2.3 II-III linker. We then performed whole cell patch clamp recordings to test the effects of a putative interacting syntaxin 1A N-terminus peptide with Ca(V)2.2 and Ca(V)2.3 channels in a recombinant expression system. A YFP-tagged peptide corresponding to the N-terminal 10 residues of the syntaxin 1A Ha domain was sufficient to allosterically inhibit both Ca(V)2.2 and Ca(V)2.3 channel function but had no effect on G-protein mediated inhibition. Our results support a model of bipartite functional interactions between syntaxin 1A and Ca(V)2.2 channels and add accuracy to the two putative interacting domains, consistent with previous studies. Furthermore, we highlight the syntaxin 1A N-terminus as the minimal determinant for functional regulation of Ca(V)2.2 and Ca(V)2.3 channels.